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ECOLOGICAL AND HYDROGEOLOGICAL FACTORS OF QUALITATIVE COMPOSITION  
DESTABILIZATION OF DRINKING GROUNDWATER WITHIN THE CENTRAL PART OF DDAB 
 
С. М. Левонюк, В. В. Самойлов, І. В. Удалов, В. О. Петік. ЕКОЛОГО-ГІДРОГЕОЛОГІЧНІ ФАКТОРИ ДЕ-
СТАБІЛІЗАЦІЇ ЯКІСНОГО СКЛАДУ ПИТНИХ ПІДЗЕМНИХ ВОД ЦЕНТРАЛЬНОЇ ЧАСТИНИ ДДАБ. Робота присвя-
чується актуальній екологічній темі – дослідженню дестабілізації якості питних підземних вод в умовах сучасного інтен-
сивного техногенезу геологічного середовища. Авторами обґрунтовані 2 складові даної проблеми: встановлення еколого-
гідрогеологічних факторів впливу на якісний склад вод та обґрунтування екологічно безпечного використання цих вод. 
На базі раціонального комплексування геологічних, еколого-гідрогеологічних і неотектонічних умов території робіт 
виявлені фактори впливу на якісний склад підземних вод на бучацько-канівських водозаборах. Завдяки цьому – запропоновані 
пріоритетні показники якості цих вод для гідрогеохімічного моніторингу в умовах інфільтрації забруднюючих речовин з 
поверхні та їх підтоку знизу в зонах впливу тектонічних структур. Встановлений зв’язок факторів впливу із якісним скла-
дом дозволив розробити еколого-гідрогеологічний підхід до екологічно безпечного використання вод цільового комплексу у 
межах Східної України. Весь комплекс виконаних досліджень апробовано на мережі водозаборів Полтавської міської агло-
мерації. Встановлено рівні забруднення підземних вод та обґрунтовано оптимальний загальний водовідбір на водозаборах 
міста. Виявлено і кількісно оцінено прямий позитивний зв’язок зміни вмісту характерних елементів-індикаторів впливу на 
еколого-гідрогеологічний стан підземних вод від величини водовідбору в зоні безпосереднього впливу тектонічних порушень 
Східно-Полтавської тектонічної структури. 
Ключові слова: водозабори, бучацько-канівський водоносний комплекс, трансформація якості підземних вод, гідрогео-
хімічний моніторинг, прогнозні ресурси. 
С. М. Левонюк, В. В. Самойлов, И. В. Удалов, В. А. Петик. ЭКОЛОГО-ГИДРОГЕОЛОГИЧЕСКИЕ ФАКТОРЫ ДЕ-
СТАБИЛИЗАЦИИ КАЧЕСТВЕННОГО СОСТАВА ПИТЬЕВЫХ ПОДЗЕМНЫХ ВОД ЦЕНТРАЛЬНОЙ ЧАСТИ ДДАБ. 
Работа посвящается актуальной экологической теме – исследованию дестабилизации качества питьевых подземных вод в 
условиях современного интенсивного техногенеза геологической среды. Авторами обоснованы 2 составляющие данной про-
блемы: определение эколого-гидрогеологических факторов влияния на качественный состав вод и обоснование экологически 
безопасного использования этих вод. 
На базе рационального комплексирования геологических, эколого-гидрогеологических и неотектонических условий 
территории работ выявлены факторы влияния на качественный состав подземных вод на бучакско-каневских водозаборах. 
Благодаря этому – предложены приоритетные показатели качества этих вод для гидрогеохимического мониторинга в 
условиях инфильтрации загрязняющих веществ с поверхности и их подтока снизу в зонах влияния тектонических структур. 
Установленная связь факторов влияния с качественным составом позволила разработать эколого-гидрогеологический под-
ход к экологически безопасному использованию вод целевого комплекса в пределах Восточной Украины. Весь комплекс вы-
полненных исследований апробирован на сети водозаборов Полтавской городской агломерации. Установлены уровни загряз-
нения подземных вод и обоснован оптимальный общий водоотбор на водозаборах города. Выявлена и количественно оцене-
на прямая позитивная связь изменения содержания характерных элементов-индикаторов влияния на эколого-
гидрогеологическое состояние подземных вод от величины водоотбора в зоне непосредственного влияния тектонических 
нарушений Восточно-Полтавской тектонической структуры. 
Ключевые слова: водозаборы, бучакско-каневский водоносный комплекс, трансформация качества подземных вод, гид-
рогеохимический мониторинг, прогнозные ресурсы. 
 
Introduction. As it is known, the problem of 
supplying the population with high-quality drinking 
groundwater is urgent for Ukraine. It is particularly 
acute within Eastern Ukraine, as there is a signifi-
cant man-made pressure on the geological environ-
ment (GE) and, in particular, the drinking ground-
water. 
Buchak-kaniv aquifer (BKA) is one of the main 
sources of drinking groundwater in the studied area. 
The water from this aquifer has historically been 
characterized by high quality and a stable chemical 
composition. But recently the composition of these 
waters has undergone significant transformational 
changes. There are the local elevated values of ele-
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ments of both technogenic (surface) and natural (ne-
otectonic) characters [5]. 
The current measures to control these changes, 
based on existing methodological recommendations 
[3, 7, etc.], are: - significantly expensive and re-
source-intensive; - requiring considerable time to 
collect, analyze data and develop appropriate rec-
ommendations. It is unacceptable in today’s eco-
nomic and environmental context. 
Therefore, one of the key tasks of ecologists 
and hydrogeologists is to develop two components 
of a methodological approach for solving this prob-
lem. First, establishment of the ecological-
hydrogeological factors of influence on the qualita-
tive composition of groundwater. Due to improved 
recommended measures to changes in groundwater 
quality at the strategically important existing water 
intakes in the region will be controlled. In compari-
son with the existing measures, it is necessary to 
increase their efficiency by reducing costs and time 
for researches and analysis of the results. This will 
allow us to increase the speed of management deci-
sion- making to stabilize the composition of these 
waters. 
Secondly, a justification of the ecologically safe 
use of BKA groundwater within the region of work. 
It is necessary to create a reserve of the high quality 
waters of target aquifer within the studied area. This 
problem has not been solved at all, but in the condi-
tions of constant deterioration of these waters’ quali-
ty it is very relevant. 
Literature review. Many scientists have ad-
dressed the issues related to a study of the factors of 
groundwater quality deterioration and, on its basis, a 
development of measures to control changes in wa-
ter composition and stabilization of water quality. It 
was papers both for the existing facilities (an im-
provement of ecological and geological researches 
of GE and, in particular, hydrogeochemical monitor-
ing of groundwater), and for perspective ones (justi-
fication of areas determination for ecologically safe 
use of groundwater, creation of new water intake 
networks, etc.). 
The main domestic and foreign studies, which 
are of great scientific interest to the authors, are giv-
en below. 
One of the founders of modern methodology of 
ecological and geological researches of GE of 
Ukraine is Yakovlev Y. O. In the papers [1, 12], the 
scientist recommended, among other things, to in-
clude the GE zone of initial preservation as the 
boundaries of research territories. The hydrogeolog-
ical substantiation of these boundaries was proposed 
on the basis of two levels of influence on GE –
hydrogeofiltration and the hydrogeochemical (hy-
drogeomigration) levels. Also a study of the pollu-
tion levels (including groundwater) on the basis of 
chemical elements background values has been fur-
ther developed. 
In the papers of Udalov I. V., Reshetov I. K., 
Amdzadi A. and others [10, 14] the use of the com-
prehensive approach in the ecological-geological 
studies of geological environment on the example of 
Eastern Donbas were described. It was recommend-
ed when assessing the level of GE components con-
tamination (including groundwater) instead of the 
imperfect and outdated current norms, standards, 
etc. to use the indicators of geological background 
of area, which must be determined from the relevant 
values within the sites, which are distant from the 
centers of pollution and with minimal technogenic 
influence. The 4-degree levels of GE contamination 
have also been developed, from the satisfactory lev-
el to the threatening level. 
Kononenko A. V., Lurie A. I. and Udalov I. V. 
in the article [17] developed the criteria to estimate 
the contamination levels of drinking groundwater 
for cretaceous water intakes of Eastern Ukraine with 
systematic hydrogeochemical monitoring at the lo-
cal level. The basis is the priority indicators of water 
chemical composition, for which we observe an ex-
cess of maximum permissible concentrations (MPC) 
according to the current norms within the region of 
work. The authors have determined the following 
levels of contamination: within acceptable limits – 
up to 1 MPC, relatively polluted – within 1-2 MPC, 
contaminated – 2-3 MPC, heavily contaminated – 
more than 3 MPC. 
In the papers of Yakovlev V. V. and Kononenko 
A. V. [4, 11], a scheme of rational placement of new 
cretaceous water intakes in the undeveloped areas of 
sandy river terraces along the Siversky Donets river 
and its tributaries with a possibility of further trans-
portation of drinking high-quality water to the con-
sumers was proposed within some territories of 
Eastern Ukraine. According to the articles, the active 
water exchange within the sandy river terraces caus-
es a formation of large reserves of groundwater of 
high drinking quality. To justify this hypothesis, the 
prospective groundwater resources within the se-
lected sites were calculated. 
Modern papers of foreign scientists on an issue 
of quality control of drinking groundwater differ in 
breadth of coverage. 
The articles by Molinari A., Guadagnini L., 
Marcaccio M. [18], Preziosi E., Parrone D., Del Bon 
A. [20], Dalla Libera N., Fabbri P., Mason L. [16] 
and others were aimed at developing a methodologi-
cal approach to determine the most accurate geolog-
ical background values of elements-indicators of 
groundwater qualitative composition. It is generally 
believed that a determination of the geological base 
content of components is one of the key factors in 
modeling the changes in the hydrochemical charac-
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teristics of groundwater and identifying the causes 
of these changes. Thus, foreign scientists, when de-
termining the real state of qualitative composition of 
waters, consider it more appropriate to compare the 
current content of component with the local geolog-
ical background instead of the different norms, 
standards, etc. 
The researchers, such as Weiwu Yan, Jialong 
Li, Xiaohui Bai [22], Abtahi M., Golchinpour N., 
Yaghmaeian K. [13] and some others developed a 
methodological approach to the assessment of water 
quality for standardization of these processes and to 
increase the efficiency when making management 
decisions to stabilize the composition of these wa-
ters. This was achieved by selecting only the locally 
important water quality indicators and establishing 
the relevant weighting factors for each of them. 
The problem of operation modes optimization 
at the water intakes against the background of 
groundwater quality deterioration in them is urgent 
for scientists from different territories of the world. 
A special attention is given to this problem in the 
large and environmentally unstable agglomerations: 
Y. Chen, D. Han, J. Szabo, J. Hall in the USA cities 
[15, 21], S. Nurani Zulkifli, H. Abdul Rahim, W.-J. 
Lau in Kuala-Lumpur (Malaysia) [19], Y. Weiwu, L. 
Jialong, B. Xiaohui in Shanghai (China) [22] and 
others. 
At present, the main disadvantage of foreign 
studies in this area is a lack of the comprehensive 
approach to solving the problem of assessing the 
drinking groundwater quality at the operational wa-
ter intakes and developing the appropriate prompt 
measures to identify its quality deterioration. 
Identification of previous unsolved parts of 
the general problem. The ecological and hydrogeo-
logical conditions that have led to the gradual dete-
rioration of drinking groundwater quality are now 
present in the central part of DDAB. But the prob-
lem of stabilization of its chemical composition is 
still unresolved. The existing measures are not effec-
tive enough against the background of the current 
economic and environmental realities. According to 
the authors, it is necessary to solve this problem 
based on 2 components: 
- identification of the destabilization factors of 
groundwater quality in the existing water intakes; 
- development of the ecological-
hydrogeological approach to ecologically safe use of 
drinking groundwater according to the identified 
factors. 
Within the studied area, one of the strategic 
groundwater reserves is BKA. Therefore, the au-
thors solved the above-mentioned problem by test-
ing the performed researches on the waters of this 
aquifer. 
The purpose of the paper is 2 components of 
a study of the BKA groundwater quality deteriora-
tion: - identification of the ecological and hydrogeo-
logical factors of influence on the water qualitative 
composition; - ensuring environmentally safe use of 
groundwater. 
Tasks of the research: 1) to identify factors of 
influence on the qualitative composition of ground-
water at the existing networks of Buchak-Kaniv wa-
ter intakes of the investigated area and, on the basis 
of this, to propose the measures for hydrogeochemi-
cal monitoring of this water; 
2) to justify a methodological approach for en-
suring environmentally safe use of groundwater for 
the long term; 
3) to carry out an approbation of the performed 
researches on the example of network of water in-
takes of Poltava city agglomeration. 
Research novelty of the obtained results: - 
the factors of influence on the qualitative composi-
tion of groundwater at the Buchak-Kaniv water in-
takes were revealed for the first time on the basis of 
the analysis of geological, ecological-hydrogeo-
logical and neotectonic conditions of region; 
- on the basis of these factors – the priority in-
dicators of BKA water quality for its systematic hy-
drogeochemical monitoring under the infiltration of 
pollutants from the surface and their inflow from 
below in the zones of influence of tectonic struc-
tures have been proposed; 
- for the first time a direct positive correlation 
between a change of the content of characteristic 
indicator elements of influence on the ecological-
hydrogeological state of groundwater (mineraliza-
tion, Cl-, F-, Fetotal, Br-, B3 +, J-) and the value of total 
water withdrawal in the zone of direct influence of 
tectonic faults of East-Poltava tectonic structure has 
been found; 
- an approach for the ecologically safe use of 
target aquifer waters within the Buchak-Kaniv water 
intakes of Eastern Ukraine, based on the established 
correlation between the factors of influence and the 
qualitative composition of waters, has been devel-
oped. 
Practical significance. Due to an approbation 
of the proposed water quality control system at Pol-
tava water intakes network, which is strategically 
important within the region of research, an optimi-
zation of the total water withdrawal at the water in-
takes has been justified (the recommended limit is 
50-60 thousand m3/day). 
The perspective areas for location of new water 
intakes within a 40 km radius around Poltava city 
have been identified (a total area – 750 km2). The 
estimated resources of drinking groundwater (54.5 
thousand m3/day) have been calculated. As these 
resources are in use, it is possible to gradually re-
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place the current water supply of urban agglomera-
tion with high-quality groundwater. 
Materials and methods of research. The au-
thors’ research is based on an analysis of the results 
of over 700 groundwater chemical analyses of the 
target aquifer within the region of work. Chemical 
researches have been carried out during the period 
of active man-made pressure on the GE of studied 
territory (1960-2015). 
Geological and ecological information has been 
also used – data about the technogenic pressure on 
the groundwater of territory (a water withdrawal at 
the high power water intakes, the level regime of 
exploited aquifers, a presence of the existing and 
potential sources of depletion and pollution of 
groundwater and a character of their location, etc.). 
The available current data of neotectonic conditions 
of studied area have been also used. The basis has 
been tectonic structure along the reflection horizon 
IVb (T) [2], the tectonic faults can affect the hydro-
geological conditions of zone of active water ex-
change within it. 
The following methods of obtaining, pro-
cessing and interpretation of necessary ecological-
hydrogeological data have been used in the work: 
field, chemical-analytical, comparative and graph-
ical methods. In addition, a number of the common 
research methods have been used for the infor-
mation processing – an analysis, a synthesis, a sys-
tematization, a classification, a modelling. Mathe-
matical and statistical methods have been also used 
in the processing of received large data set. The in-
terpolation and analogy methods have been used to 
simulate changes in the groundwater hydrochemical 
features using MapInfo Professional 10.0. 
Results and discussion. The authors have 
found that the dominant factors in the formation of 
groundwater composition of buchak-kaniv aquifer at 
the present time are natural phenomena, which have 
been activated by deep hydrogeomigration processes 
and the anthropogenic component. This is indicated 
by the transformation of water quality during the 
period of active man-made pressure on GE of region 
(1960-2015) towards an increase in the content of 
characteristic components (Cl-, F-, Fеtotal, Br-, B3+,  
J-). But also, the increased values of surface pollu-
tants are occasionally found in waters (NO2-, NH4+ 
and some others). 
According to these influencing factors the qual-
ity of groundwater composition, it was necessary to 
develop the appropriate measures to control changes 
in the quality of these waters. In doing so, they 
should: - include these characteristics and reasons 
for changes in the water composition; - be effective, 
operative and economically advisable when making 
the appropriate management decisions. 
The recommendations are given for both exist-
ing water intakes networks and new ones. To im-
prove the system of hydrogeochemical monitoring 
was the most advisable for the existing ones. For 
new ones – a justification of determination of per-
spective areas for the location of new water intakes 
networks to solve the problem of shortage of drink-
ing groundwater of acceptable quality within the 
works territory. 
In the paper, the authors have tested the per-
formed research on the example of water intakes 
network of Poltava city agglomeration that is strate-
gically important within this region. A large number 
of the evenly located water intakes and the good 
ecological and hydrogeological study of area indi-
cate a possibility of organizing these works without 
additional economic cost. 
Recommendations for the existing water in-
takes networks. The authors have identified 2 levels 
of the required monitoring work – general and  
special. 
1) General level. The works are carried out 
within the area of influence of investigated water 
intakes network on GE. The boundaries of influence 
can be determined in 3 options, depending on the 
available actual data. 
First, the hydrogeofiltration level of water in-
takes impact on GE. In view of the fact that the eco-
logical changes occur with a stable disturbance of 
the dynamic equilibrium of GE, ecologically signifi-
cant boundaries of changes in hydrogeofiltration 
conditions can be attributed to the area of depression 
funnels with a lowering of the water level that ex-
ceeds the natural average long-term fluctuations of 
groundwater level [1]. That is, the boundaries of 
local depression funnel that appeared because of the 
operation of investigated water intakes may be these 
limits. 
Secondly, the hydrogeochemical level of influ-
ence on GE. In this case, the boundaries may be the 
limits of groundwater zone with changed (compared 
with geological base values) composition. 
In the third case, in the absence of other data, it 
is possible to use the territory of the third zone of 
sanitary protection that would be calculated for the 
investigated water intake. The boundaries of this 
zone are determined according to the hydrodynamic 
calculations [9]. The initial conditions are if the mi-
crobial (unstable) and/or the chemical (stable) pollu-
tants fall into the aquifer outside this zone, they will 
not reach the water intake or reach the estimated 
time (at least 25 years). 
The recommendations developed by the authors 
for hydrogeochemical monitoring are based on the 
following: 
- priority groundwater quality indicators with 
the established elevated values in the waters of tar-
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get aquifer have been identified. This significantly 
reduces time and cost of work in comparison with 
the full range of hydrogeochemical studies; 
- criteria for assessing groundwater pollution 
levels for these indicators have been proposed. This 
allows increasing the efficiency when making man-
agement decisions to stabilize groundwater quality. 
It is known that one of the main characteristics 
of technogenic geochemical anomaly is its intensity, 
determined by the degree of chemical elements ac-
cumulation in comparison with the geological base 
content (GBC). Therefore, the proposed criteria for 
assessing groundwater pollution levels are based on 
the use of average elements GBC that has been de-
fined by the authors for the waters of the territory. 
GBC has been determined from the relevant values 
within the territories that are far from the sources of 
pollution and with minimal technogenic influence. 
In the case of absence of these data, MPC of an el-
ement has been used according to the current stand-
ards [3]. 
3 levels of water pollution have been identified 
(Table 1). The unpolluted water: the content of re-
searched component – if the data of average geolog-
ical base content are available – up to 1 GBC inclu-
sive, if this data are missing – up to 1 MPC inclu-
sive. The relatively polluted water: from 1 to 1.5-2 
GBC or from 1 to 3 MPC respectively. The contam-




The proposed levels of groundwater pollution during general monitoring work 
Name of the indicator, 
units 
Groundwater pollution levels 
unpolluted water relatively polluted 
water  










physical and chemical indicators 
Mineralization, mg/dm3 ≤ 1150 ≤ 1000 1150-2300 ≥ 2300 
рН ≤ 7,6 6,5-8,5 7,6-11,4 ≥ 11,4 
Cl-, mg/dm3 ≤ 275 ≤ 250 275-550 ≥ 550 
Fеtotal, mg/dm3 ≤ 0,25 ≤ 0,2 0,25-0,5 ≥ 0,5 
sanitary and toxicological indicators 
Na++K+, mg/dm3 ≤ 300 ≤ 200 300-600 ≥ 600 
F-, mg/dm3 ≤ 2,0 ≤ 1,5 2,0-4,0 ≥ 4,0 
NH4+, mg/dm3 ≤ 0,3 ≤ 0,5 0,3-0,6 ≥ 0,6 
NO2-, mg/dm3 ≤ 0,1 ≤ 0,1 0,1-0,2 ≥ 0,2 
Si, mg/dm3 no data available ≤ 10 10-30 ≥ 30 
physical and chemical+Sanitary and toxicological indicators 
Br-+B3++J- (total), 
mg/dm3 
≤ 0,5 ≤ 0,55 0,5-1,0 ≥ 1,0 
 
It is also necessary to carry out the hydrogeo-
logical observations (control of water withdrawal 
and level regime) within the whole established terri-
tory of influence of the studied water intakes net-
work on GE. The most relevant is information about 
the edge areas. It allows us to quickly monitor 
changes in the boundaries of this zone. 
General monitoring level in the water intakes 
network of Poltava city. The territory of distribution 
of BKA modern local depression funnel, which ap-
peared due to the operation of investigated water 
intakes, has been proposed as the boundaries of 
works territory (Figure 1). The boundaries of territo-
ry against the background of active technogenesis of 
area are constantly changing, so the role of hydro-
geological data of edge water intakes is increasing. 
It is also important to control the depth of depres-
sion funnel within the city. 
An analysis of the groundwater chemical com-
position of target aquifer within the researched terri-
tory has showed that the waters composition at the 
water intakes of Poltava city is diverse enough ac-
cording to the local ecological and hydrogeological 
conditions (Table 2). Unpolluted, relatively polluted 
water and even contaminated water is observed (in 
terms of Fеtotal, F-, Br-+B3++J- and periodic increase 
of NH4+ and NO2- content). 
2) Special level. The monitoring studies should 
be conducted within the areas with the greatest 
transformational changes in the groundwater quality. 
As a result of active influence of neotectonic pro-
cesses, the processes of deep mineralized groundwa-
ter discharge into the drinking waters  of  a  zone  of  
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Fig. 1. The map-scheme of territories of proposed general and special levels of ecological-hydrogeological 
(first of all, hydrogeochemical) monitoring studies for the water intakes of Poltava city 
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Table 2 
The levels of groundwater pollution at the water intakes of Poltava city 
Name of the indicator, 
units 
Groundwater state in Poltava water intakes, 
pollution level (indicator content) 
water intakes in the eastern part of 
territory 
other water intakes 

























sanitary and toxicological indicators 
Na++K+, mg/dm3 Relatively polluted (368-449) Relatively polluted (295-371) 
F-, mg/dm3 Contaminated (about 7,0) 
Contaminated+ 
Relatively polluted (2,4-4,2) 
NH4+, mg/dm3 Contaminated+Relatively polluted+Unpolluted (0,0-0,8) 
NO2-, mg/dm3 Contaminated+Relatively polluted+Unpolluted (0,0-1,0) 
Si, mg/dm3 Relatively polluted (12,8-15,4) 
The physical and chemical+Sanitary and toxicological indicators 
Br-+B3++J- (total), 
mg/dm3 
Contaminated (about 1,25) 
Contaminated+ 
Relatively polluted (0,55-1,2) 
 
active water exchange are characteristic within the 
researched region. Numerous faults within the tec-
tonic structures serve as migration zones. As estab-
lished by the authors [5], gradual change in the 
chemical composition of waters to the chloride-
sodium type and the increase in salt content occur 
under the influence of neotectonic factor. The 
groundwater concentration of some macro- and mi-
cro-components is also increasing to non-GBC. 
The boundaries of a special level of monitoring 
studies are the territories where the maximum influ-
ence of described above natural processes on the 
quality of groundwater is possible. The authors 
found that these are the areas of intersection of in-
fluence zones of powerful water intakes and the ter-
ritories within a 5 km radius around the hydrody-
namically active tectonic faults. 
Studying hydrogeochemical component in the 
operational modes of powerful water intakes in the 
region, the authors determined critical values of 
specific elements-indicators that revealed the above-
mentioned transformation processes. The stages of 
groundwater quality change were also defined. They 
formed the basis for the proposed hydrogeochemical 
monitoring system (Table 3). 
Also, at the special research level, the hydroge-
ological part of monitoring (the observation of water 
withdrawal  and  level  regime) is important for con- 
 
Тable 3 
Determined stages of groundwater quality change in the areas of special monitoring researches 
Name of the indicator, units 
Stages of groundwater quality change 
І stage – mini-
mum 
ІІ stage – indicator 
(a time of making man-
agement decisions) 
ІІІ stage – critical 
Mineralization, mg/dm3 ≤ 1400 1400-1600 ≥ 1600 
Cl-, mg/dm3/ % equivalent ≤ 350 / 30 350-450 / 30-35 ≥ 450 / 35 
F-, mg/dm3 ≤ 3,5 3,5-4,0 ≥ 4,0 
Br-+B3++J- (total), mg/dm3 ≤ 1,0 1,0-1,5 ≥ 1,5 
Fеtotal, mg/dm3 ≤ 0,5 0,5-1,0 ≥ 1,0 
Серія «Геологія. Географія. Екологія», випуск 51   
- 214 - 
 
trolling possible influence of technogenic compo-
nent on the activation of changes in water composi-
tion. The result of these works is to obtain regulari-
ties that optimize the operational modes of studied 
water intakes. 
The special level of monitoring in the water in-
takes network of Poltava city. The area of research is 
a 5 km radius around the tectonic faults within the 
East Poltava tectonic structure (Figure 1). 
The developed recommendations were tested 
on the example of water intakes No. 1-5. The inte-
grated studies of hydrogeological and hydrogeo-
chemical components of monitoring were conducted 
(Figure 2). The results of chemical analyses at the 
Buchak-Kaniv water intakes and general data of 
water withdrawal by 2 major operational aquifers of 
region, which have a close hydraulic connection 
here (buchak-kaniv and cenomanian-lower creta-
ceous aquifers), were taken into account. 
According to the results of a correlation analy-
sis, data on the water intake No. 1 shows a direct 
positive correlation between a change of the content 
of characteristic indicator elements and the value of 
total water withdrawal in the area of direct influence 
of tectonic faults (a distance less than 0.5 km). The 
Pearson correlation coefficients r = 0.70-0.90 were 
calculated. At the same time, for the other water in-
takes (a distance is about 3.2-5 km) r = 0.43-0.68. 
As a result, regularities that allowed substanti-
ating optimization of total water withdrawal within 
the water intake network of Poltava city were ob-
tained. For the content of the studied components 
within the whole zone of special monitoring not to 
exceed the established critical values (Table 3), it is 
necessary to extract r up to 100 thousand m3/day 
water. And for the gradual restoration of disturbed 
constant ecological balance in the solution-rock sys-
tem and a return of the hydrogeochemical parame-
ters to the geological base content, it is necessary 
not to increase the modern pressure on the ground-
water. That is, the total water withdrawal should be 
up to 50-60 thousand m3/day. 
Recommendations for new water intakes net-
works. Determination of perspective areas for the 
location of new water intakes of different capacity, 
with a possibility of further transportation of high 
quality drinking water to the consumers to solve the 
problem of drinking groundwater shortage of ac-
ceptable quality within the territory was justified. 
A methodological approach to the allocation of 
sites is based on a complex system of ranking the 
territory by the degree of risk of groundwater con-
tamination [6], developed by the authors. 
The promising areas are considered according 
to 3 parameters. 
1) The indicator of groundwater protection 
from technogenic pollution, which comes during the 
process of downward vertical filtration and migra-
tion from the earth’s surface. It was calculated as the 
sum of 5 indexes that are multiplied by rating 
(weighting) coefficients: 
- index of lithology of the upper (near-surface) 
part of cross-section (the weighting factor 1.5); 
- index of own geological protection of the first 
inter-layer aquifer (the weighting factor 5); 
- sediments permeability index of the first inter-
layer aquifer (the weighting factor 1.5); 
- permeability index of a separate layer (the 
weighting factor 10); 
- rate index of vertical flow through the sepa-
rate layer (the weighting factor 10). 
2) The indicator of groundwater protection 
from the possible transformation of composition as a 
result of the active influence of neotectonic process-
es. It depends on 2 indexes: the distance to the near-
est established tectonic faults; the total amplitudes 
of neogene-quaternary movements of the Earth’s 
crust as a parameter that maximally influences on 
the activity of hydrogeomigration processes within 
these faults. 
3) A thickness of the reservoir rocks of target 
aquifer. This indicator is correlated with the value of 
water enrichment of aquifer. An use this index 
makes it possible to design forward-looking water 
intakes with varied capacity. 
In terms of a result of GIS calculations, the 
perspective areas for location of new water intakes 
within a 40 km radius around Poltava city were 
identified (Figure 3). The territories are divided into 
2 categories: 
- perspective for the location of new low and 
medium power water intakes (an area of about 470 
km2). Concentrated in the southern, western and 
northwestern parts of region. They are characterized 
by high and conditional groundwater protection 
from the possible surface contamination. Also these 
areas are favorable in view of the neotectonic condi-
tions – a distance to the territories with established 
tectonic faults and with significant amplitudes of 
neogene-quaternary movements of the Earth’s crust 
(150 m and more) is more than 5 km; 
- perspective for the location of new high pow-
er water intakes (about 280 km2). Located to the 
south and northwest of city. In addition to the eco-
logical-hydrogeological advantages of previous are-
as, there are the reservoir sands of Buchak-kaniv 
aquifer with the highest thickness – more than 30 m. 
That is, the potential volume of exploitation re-
sources of aquifer within these territories is the max-
imum. 
According to the method of areal differentiation 
of underground flow module in terms of the papers 
[4, 11], the authors calculated the projected re-
sources  of  BKA  drinking  groundwater  within  the  
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perspective sites by the formulas: 
1) Мuf = MoFo / [Fs+(Fo-Fs)(Сs/Сr)], 
where Мuf – the underground flow module for 
the established sites, dm3/s*km2; Mo – the average 
value of underground flow module for the target 
aquifer of region (0,74 – according to Rudenko, F. 
A. (1971). Hydrogeology of the USSR, vol. V), 
dm3/s*km2; Fo – a total area of the territory within a 
40 km radius around Poltava city, km2; Fs – an area 
of the researched sites, km2; Сs – the indicator of 
mineralization of target groundwater within the 
studied sites, mg/dm3; Сr – the indicator of minerali-
zation of target groundwater within another part of 
the territory with a 40 km radius around Poltava 
city, mg/dm3; 
2) Qprs = Muf * Fs. 
The obtained perspective resources (Qprs) 
amounted to 630 dm3/s or 54.5 thousand m3/day, 
which is approximately equal to the current total 
water withdrawal of drinking groundwater at the 
water intakes of Poltava city (50-60 thousand 
m3/day). That is, due to the using of these resources 
it is possible to gradually replace the current water 
supply of urban agglomeration with high-quality 
groundwater. 
Conclusions. There are 2 science-based com-
ponents of the research of groundwater quality dete-
rioration of BKA within the central part of DDAB in 
the paper: - a determination of the ecological-hydro-
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composition of these waters; - a justification of the 
ecologically safe groundwater use. 
Based on the analysis of geological, ecological-
hydrogeological and neotectonic conditions of the 
region, the factors of influence on the groundwater 
qualitative composition at the Buchak-Kaniv water 
intakes, which are grouped into the factors of tech-
nogenic (surface) and natural (neotectonic) charac-
ter, have been identified. 
The priority indicators of BKA water quality 
for its systematic hydrogeochemical monitoring un-
der the infiltration of pollutants from the surface and 
their inflow from below in the zones of influence of 
tectonic structures have been proposed. It is recom-
mended to control their contents on the basis of 2 
levels – general (a control of the whole complex of 
actual pollutants in the areas of water intakes influ-
ence) and special (a control of mineralization, Cl–,  
F–, Fetotal, Br–, B3+, J- in the areas of intersection of 
influence zones of powerful water intakes and the 
territories within a 5 km radius around the hydrody-
namically active tectonic faults). 
An approach for the ecologically safe use of 
target aquifer waters within Eastern Ukraine, based 
on the established correlation between the factors of 
influence and the qualitative composition of waters, 
has been developed. The high-quality groundwater 
sites for further transportation of these waters to the 
consumers have been justified. 
The whole complex of performed researches 
was tested on the network of water intakes of Polta-
va city agglomeration, which is strategically im-
portant within the region. The levels of groundwater 
contamination at the water intakes have been estab-
lished. The unpolluted, relatively polluted water and 
even contaminated water were observed (in terms of 
Fеtotal, F–, Br-+B3++J- and periodic increase of NH4+ 
and NO2– content). 
According to the results of correlation analysis, 
a direct positive correlation (the Pearson correlation 
coefficients r = 0.70-0.90) between a change of the 
content of characteristic indicator elements and the 
value of total water withdrawal in the area of direct 
influence of tectonic faults of East-Poltava tectonic 
structure has been found. As a result, the regularities 
that allowed substantiating the optimization of total 
water withdrawal within the water intake network of 
Poltava city were obtained (the limit of 50-60 thou-
sand m3/day). 
The perspective areas for location of new water 
intakes within a 40 km radius around Poltava city 
were identified (total area – 750 km2). The estimated 
resources of drinking groundwater (54.5 thousand 
m3/day) have been calculated. Due to the using of 
these resources it is possible to gradually replace the 
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THE ECOLOGICAL AND HYDROGEOLOGICAL FACTORS OF QUALITATIVE COMPOSITION 
DESTABILIZATION OF DRINKING GROUNDWATER WITHIN THE CENTRAL PART OF DDAB 
 
Formulation of the problem. The paper is devoted to a topical environmental theme – a study of the 
destabilization of drinking groundwater quality in the conditions of modern intensive technogenesis of geo-
logical environment. 
The purpose of the article is 2 components of a study of the groundwater quality deterioration of 
buchak-kaniv aquifer: - an identification of the ecological and hydrogeological factors of influence on the 
water qualitative composition; - an ensuring of the environmentally safe use of groundwater. 
Materials and methods. The research is based on an analysis of the results of over 700 groundwater 
chemical analyses of the target aquifer within the region. The chemical researches have been carried out dur-
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ing the period of active man-made pressure on the geological environment of studied territory (1960-2015). 
The available current data of geological, ecological and neotectonic conditions of studied area have been also 
used. 
The following methods of obtaining, processing and interpretation of necessary ecological-
hydrogeological data have been used in the paper: field, chemical-analytical, comparative and graphical 
methods. A number of the common research methods have been used for the information processing – an 
analysis, a synthesis, a systematization, a classification, a modeling. The mathematical and statistical meth-
ods have been also used in the processing of received large data set. The interpolation and analogy methods 
have been used to simulate changes in the groundwater hydrochemical features using MapInfo Professional 
10.0. 
Results and scientific novelty. For the first time on the basis of analysis of geological, ecological-
hydrogeological and neotectonic conditions of region, the factors of influence on the qualitative composition 
of groundwater at the buchak-kaniv water intakes were revealed. 
On the basis of these factors – the priority indicators of buchak-kaniv aquifer water quality for its sys-
tematic hydrogeochemical monitoring under the infiltration of pollutants from the surface and their inflow 
from below in the zones of influence of tectonic structures have been proposed. 
For the first time a direct positive correlation between a change of the content of characteristic indicator 
elements of influence on the ecological-hydrogeological state of groundwater (mineralization, Cl-, F-, Fetotal, 
Br-, B3 +, J-) and the value of total water withdrawal in the zone of direct influence of tectonic faults of East-
Poltava tectonic structure has been found. 
An approach for the ecologically safe use of target aquifer waters within the buchak-kaniv water intakes 
of Eastern Ukraine, which is based on the established correlation between the factors of influence and the 
qualitative composition of waters, has been developed. 
Practical significance. Due to an approbation of the proposed water quality control system at the Polta-
va water intakes network, which is strategically important within the region of research, an optimization of 
the total water withdrawal at the water intakes has been justified (the recommended limit is 50-60 thousand 
m3/day). 
The perspective areas for location of new water intakes within a 40 km radius around Poltava city have 
been identified (a total area – 750 km2). The estimated resources of drinking groundwater (54.5 thousand 
m3/day) have been calculated. Due to the using of these resources it is possible to gradually replace the cur-
rent water supply of urban agglomeration with high-quality groundwater. 
Keywords: water intakes, buchak-kaniv aquifer, transformation of drinking groundwater quality, hy-
drogeochemical monitoring, perspective resources. 
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